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D . .- and its derivatives, despite not being semiconductors, perform well because
escri ptlon they allow for high currents and high sensitivities, as well as excellent stability.
However, the majority of these transistors are still in the research stage.
It is possible to achieve this by monitoring biomarkers and volatile  Extended-gate FETs, on the other hand, are very promising devices that
biomarkers excreted from one or more body fluids breath, sweat, saliva, take advantage of existing CMOS technology by simply adding an extension
urine, seminal fluid, nipple aspirate fluid, tears, stool, blood, interstitial fluid, to the gate contact of a commercial FET that serves as a sensing electrode.
and cerebrospinal fluid. The first section of the review provides an up-to-date  with these transistors, extreme miniaturisation is possible, and commercial
list of biomarkers associated with specific illnesses and/or sampling origins. applications are expected soon.
The remaining section of the review is a didactic examination of concepts ) ) ) ) ) . )
and approaches related to emerging chemistries, sensing materials, and Biomarkers are nucleic acids, peptides, proteins, lipids, metabolites,
transduction techniques used in biomarker-based medical evaluations. The O other small molecules found in human tissues or biological fluids whose

advantages and disadvantages of each approach are discussed and criticized. accurate detection aiqs in d.isease pre(.iiction and determination. Platforms
The future outlook for the information and communication erais presentedand  that enable the detection of important biomarkers at the point-of-care (PoC)
discussed. have shifted the diagnostics field toward personalised medicine in recent

years. Without a doubt, the smartphone camera is a "smart detector," and

Early and timely detection of disease biomarkers can help to preventthe  aimost all optical-based methods, such as absorbance, fluorescence, and
spread of infectious diseases and drastically reduce the mortality rate of people microscopic bio-imaging, have been integrated. Surface plasmon resonance
suffering from diseases such as cancer and infectious diseases. Because  [3 4] chemiluminescence, bioluminescence, and photoluminescence are all
conventional diagnostic methods are limited in low-resource settings due to examples of luminescence. In this chapter, we will discuss how smartphones
the use of bulky and expensive instrumentation, simple and low-cost point-of-  can be used as smart detectors in diagnostic devices, as well as provide

care diagnostic devices for timely and early biomarker diagnosis are urgently  an overview of recent developments in smartphone-based optical proof-of-
needed, particularly in rural areas and developing countries. Microfluidics concept devices [6].

technology has remarkable characteristics for simple, low-cost, and rapid
disease diagnosis. Significant progress has been made in the development of

microfluidic platforms for disease biomarker detection. Conﬂ ICt Of InterESt

Thisreviewbegins byintroducing various microfluidic platforms (forexample, None.
polymer and paper-based microfluidics) used for disease diagnosis, followed
by a brief description of their common fabrication techniques. The article then
discusses different detection strategies for disease biomarker detection using References
microfluidic platforms, such as colorimetric, fluorescence, chemiluminescence,
electrochemiluminescence (ECL) [1,2] and electrochemical detection. Finally, 1. Aksenov, Alexander A., Andrea Gojova and Weixiang Zhao. "Characterization of

it discusses the current limitations of microfluidic devices for disease biomarker volatile organic compounds in human leukocyte antigen heterologous expression
detection, as well as future prospects. Following a general introduction to systems: A cell's “chemical odor fingerprint”." Chembiochem 13 (2012): 1053-1059.
the use of t_raHSiStofs for biomarker detegtion, a list of poFentiaIIy r_e|eVant 2. Horvath, lidiko, John Hunt, and Peter J. Bames. "Exhaled breath condensate:
biomarkers is compiled, followed by details on the operation principles of Methodological recommendations and unresolved questions." Eur Respir J 26
transistors, particularly field-effect transistors. (2005): 523-548.

The purpose of these devices' reliance on charged interfaces, which 3. Rosias, Philippe P., Charlotte M. Robroeks and Arold Kester, et al. "Biomarker
define the sensitive surfaces, is first explained. Then, several architectures reproducibility in ~exhaled breath condensate collected with different
are detailed, such as single-gate and dual-gate lon Sensitive Field-effect condensers." Eur Respir J 31 (2008): 934-942.

Transi§tors (!SFETs), }Nhi(fh _31"0W tranSiS.tOFS to be p!ﬁlcled around their be§t 4. Lauer, Stephen A., Kyra H. Grantz and Qifang Bi, et al. "The incubation period
operating point, resulting in improved gain and sensitivity. ISFETs and their of coronavirus disease 2019 (COVID-19) from publicly reported confirmed cases:
derivatives, electric double-layer field-effect transistors (FETs), may have estimation and application." Ann Intern Med 172 (2020): 577-582.

some disadvantages, such as high operafing potentials. 5. Li, Xiaowei, Manman Geng and Yizhao Peng, et al. "Molecularimmune pathogenesis
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